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ABSTRAK 
Ekstrak Labisia pumila (di sini dikenali sebagai Kacip fatimah) mengandungi sebatian 
fenolik seperti asid galik yang mempunyai pelbagai kesan biologi. Pengekstrakan 
terbantu ultrabunyi (ultrasound-assisted extraction, UAE) dilaporkan secara meluas 
untuk pengekstrakan tumbuhan ubatan dan herba kerana teknologinya yang 
menjimatkan dan hijau. Oleh itu, kajian ini menggunakan UAE berserta pengekstrakan 
enzim (enzymatic extraction, EnE) bagi meningkatkan hasil pengekstrakan asid galik 
daripada Labisia pumila. Pengaruh lima parameter terhadap pengekstrakan asid galik 
daripada Labisia pumila dikaji: masa pengekstrakan (1–8 h), nisbah sampel kepada 
pelarut (1:6, 1:8, 1:10, dan 1:12 berat/berat atau wt/wt), suhu (40, 50, 60, dan 80 °C), 
ultrasonik (10%, 20%, dan 40% kitar tugas), dan kepekatan selulase (0.025, 0.05, 0.1, 
0.2, dan 0.3 g/L). Keamatan kuasa pada 8.66 W/cm2 dikenakan menggunakan 
pemproses ultrasonik Q700 (700 watts, 20 kHz). Keputusan menunjukkan bahawa hasil 
asid galik adalah yang tertinggi pada 50 °C dengan nisbah sampel kepada pelarut 1:10 
melalui pengekstrakan akueus (aqueous extraction, AE) yang menghasilkan 1.0251 ± 
0.0569 mg/g asid galik. Manakala, teknik UAE dan EnE memberikan hasil tertinggi 
pada kitar tugas 40% dan kepekatan selulase 0.05 g/L iaitu masing-masing 1.8425 ± 
0.1191 mg/g and 1.28565 ± 0.1760 mg/g asid galik. Keputusan pengekstrakan enzim 
terbantu ultrabunyi (ultrasound-assisted enzymatic extraction, UAEnE) menunjukkan 
pola peningkatan apabila tempoh pengekstrakan ditambah daripada 1 kepada 7 jam. 
Walau bagaimanapun, bagi tempoh melebihi 7 jam, hasil pengekstrakan berkurangan 
yang menunjukkan bahawa degradasi asid galik mungkin telah berlaku. Jumlah asid 
galik tertinggi pada 2.9287 ± 0.4060 mg/g diperoleh melalui UAEnE selepas 7 jam 
pengekstrakan dengan kenaikan sebanyak 2.91 kali berbanding dengan keputusan AE. 
Dengan itu, sebuah unit bersepadu pengekstrakan enzim terbantu ultrabunyi berjaya 
menambah baik pengekstrakan asid galik daripada Labisia pumila. 
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ABSTRACT 
Labisia pumila (locally known as Kacip fatimah) extract contains phenolic compounds 
such as gallic acid that have multiple biological effects. Ultrasound-assisted extraction 
(UAE) is widely reported for the extraction of medicinal plants and herbs due to its 
economical and green technology. Therefore, this study applied UAE with unified 
enzymatic extraction (EnE) to enhance the extraction yield of gallic acid from Labisia 
pumila. The influence of five parameters on the extraction of gallic acid from Labisia 
pumila were investigated: extraction time (1–8 h), sample-to-solvent ratio (1:6, 1:8, 
1:10, and 1:12 wt/wt), temperature (40, 50, 60, and 80 °C), sonication (10%, 20%, and 
40% duty cycle), and cellulase concentration (0.025, 0.05, 0.1, 0.2, and 0.3 g/L). The 
power intensity of 8.66 W/cm2 was implemented using an ultrasonic processor Q700 
(700 watts, 20 kHz). The results showed that the gallic acid yield was the highest at 50 
°C with 1:10 sample-to-solvent ratio for aqueous extraction (AE) with 1.0251 ± 0.0569 
mg/g of gallic acid extracted. Whereas, both ultrasound-assisted extraction (UAE) and 
enzymatic extraction (EnE) techniques gave the highest yield at 40% duty cycle and 
0.05 g/L cellulase concentration with 1.8425 ± 0.1191 mg/g and 1.28565 ± 0.1760 mg/g 
gallic acid extracted, respectively. The result of the ultrasound-assisted enzymatic 
extraction (UEnE) indicated an increased trend when the extraction time was increased 
from 1 to 7 h. However, beyond 7 h the yield declined indicating that the degradation of 
gallic acid may have initiated. The highest gallic acid amount obtained from UAEnE 
was 2.9287 ± 0.4060 mg/g after 7 h of extraction with 2.91-fold increment compared 
with the AE result. Thus, the integrated single unit ultrasonic-assisted enzyme 
extraction successfully improved the gallic acid extraction from Labisia pumila. 
 
 
 
